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MEDIUM EEEE'?%[‘AENEENG DEVICE IN SINGLE
FACED CORRUGATED CARDBOARD
MANUFACTURING MACHINE

This invention relates to a single faced corrugated
paperboard manufactunng apparatus and more particu-

larly to a medium retaining device comprising a pair of

corrugating rolls between which a medium is passed to
form corrugations therein, the corrugated medium
being retained on the lower corrugating roll.

In general, the single faced corrugated paperboard
manufacturing apparatus comprises a pair of upper and
lower rolls engaging with each other between which a
medium 1s passed to form corrugations therein; an adhe-
sive applicator which applies adhesive to-the tops of the
corrugations formed in the medium while the corru-
gated medium 1s carried on the lower corrguating roll;
a pressure roll which presses a facing paper web against
the adhesive-applied corrugated medium on the lower
corrugating roll to bond them together; and finger
plates which retain the corrugated medium on the
iower corrugating roll against centrifugal force while
the corrugated medium 18 carried on the lower roll, the
centrifugal [orce acting to cause the corrugated medium
to move away from the lower roll. With this arrange-
ment, since the corrugated medium  is constantly In
contact with the finger plates, the finger plates easily
wear, making it necessary to adjust the finger plate
position relative to the lower corrugating roll. Poor
adjustment of the finger plate positin would result in
adhesive being unevenly applied to the tops of the cor-
rugations and corrugations being crushed or deformed,
deteriorating the quality of the corrugated paperboard
prodgucts. Further, this construction of the single faced
corrugated paperbaard manufacturing machine has
another disadvantage in that since a plurality of finger
plates are arranged longitudinally of the corrugating
roll at narrow intervals of about 100 mm, the tops of the
corrugations facing the finger plates are not applied
with adhesive so that the corrugated medium has the
corresponding number of strips that are devoid of adhe-
sive extending along the length of the medium.

For the purpose of eliminating the abovementioned
disadvantage there have been proposed various kinds of
devices in which the corrugated medium is attracted to
and retained on the lower corrugating roll by the action
of suction provided by negative pressure. In one of
these devices, a plurality of annular suction grooves are
formed on the peripheral surface of the lower corrugat-
ing roll in longitudinally spaced relation and a pair of
suction nozzles are inserted into each of these suction

grooves at that portion of the roll surface where the

corrugated medium 15 not carried. In this device, when
the suction is applied to the suction grooves through the
suction nozzies, the corrugated medium is sucked onto
the lower corrugating roll by the action of suction pro-
duced by a nﬁgative Pressure. Although this device may
be wor thy of some acclaim in theory, it is seriously
defective m that the suction nozzles become clogged
with paper dust from the medium, thus inviting a de-
crease in suction ability. The device therefore cannot be
put into full practical use. An example of another con-
struction is one in which a multiplicity of radially ex-
tending suction holes are formed in the lower roll to
communitcate the hollow portion of the roll with the
annular suction grooves so that the negative pressure
can be applied to the annular suction grooves through
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thése suction holes. With this construction, however, it
is necessary to drill an extremely large number of suc-
tion holes 1mn the roll at positions corresponding fo re-
spective annular suction grooves, a requirement that
poses major difficulties in terms of machining. This
construction also has a serious problem in that, as in the
case with the previously mentioned nozzle type, the
suction holes are easily clogged with paper dust from

the medium. To restore the suction capacity, it is neces-
sary to clean the numerous suction holes, giving rise to
a serviceability problem. Heating the medium by the
corrugating roll i1s indispensable for forming corruga-
tions 1in the medium and for bonding the facing paper
web to the corrugated medium with starch adhestve.
For this reason, the hollow portion in the corrugating
roll has been used as a steam chamber. In the above
construction in which the hollow portion is used as a
suction chamber, however, it is no longer possible to
heat the corrugating roll and therefore separate heatmg
means must be provided. -

The object of this invention 1s to provide a medlum
retaining device in a single faced corrugated paper-
board manufacturing machine which overcomes the
above-mentioned disadvantages.

In the medium retaining device of this invention, a
plurality of longitudinally extending suction manifolds
are formed in the lower corrugating roll in such a man-
ner as to intersect a number of longitudinally spaced
annular suction grooves formed on the peripheral sur-
face of the lower roll. The lower corrugating roll is
provided at both ends with sealing members which are
held stationary so as not to rotate with the roll. Each of
the sealing members has a semicircular recess formed
therein and extending from the nip between the upper
and lower corrugating rolls to the nip between the
lower roll and the pressure roll along that portion of the
surface of the lower roll on which the corrugated me-
dium 1s carried. The suction manifolds in the lower
corrugating roll communicate at both ends with the
semicircular recesses formed in the sealing members.
The semicircular recesses are connected to the vacuum
source through the suction pipes. To prevent the loss of
negative pressure developed in the annular suction
grooves, a cover 1s placed on the portion of the lower
roll surface on which no medium is carried. Thus, in this
invention, immediately after the medium is passed be-
tween the upper and lower rolls to form the corruga-
tions in the medium, the corrugated medium is attracted
to the peripheral surface of the lower corrugating roll
by applying negative pressure to the corrugated me-
dium through the annular suction grooves and the suc-
tion manifolds. During the rotation of the roll, about
one-half of the suction manifolds communicate with the
recesses which form suction chambers, so that the neg-
tive pressure in the annular suction grooves is kept
constant.

An embodiment of this mvention will now be de-
scribed 1n detail referring to the accompanying draw-
ings. |

FIG. 115 a schematic side view of the medium retain-
ing device of this invention; and

FIG. 2 1s a partial cross-sectional view showing the
detail of the lower corrugating roll.

A single faced corrugated paperboard manufacturing
machine comprises a pair of upper and lower corrugat-
ing rolls 1, 2 engaging with each other, a pressure roll 3
cooperating with the lower corrugating roll 2, and an
adhesive applicator 4. The lower corrugating roll 2 has
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support shafts § at both ends. A hollow portion 6 is
formed i the lower corrugating roll 4 between the
support shafts 5 to define a steam chamber into which
steam is circulated through the bores of the support
shafts § to heat the lower corrugating roll 2. The lower
corrugating roll 2 has on its peripheral surface a number
of longitudinally spaced apart annular suction grooves 7
formed therein and is provided with a plurality of longi-
tudinally extending suction manifolds 8 in intersecting
relationship with the annular suction grooves 7. The
lower corrugating roll 2 is provided at both ends with
sealing members 9 which are held stationary so as not to
rotate with the roll 2. Each of the sealing members 9 has
an arcuate recess or suction chamber 10 formed therein
and extending from the nip between the upper and
lower corrugating rolls 1, 2 to the nip between the

lower roll 2 and the pressure roll 3 along that portion of

the peripheral surface of the roll 2 on which the corru-
gated medium is carried, so that the arcuate recesses 10
communicate with those suction manifolds 8 between
the nips. The arcuate recess 10 is connected to a vacuum
source (not shown) through a suction pipe 11. The
sealing members 9 close off the suction manifolds 8
except for those communicating with the arcuate reces-
ses 10. To prevent loss of negative pressure applied to
the annular suction grooves 7 through the suction mani-
folds 8 communicating with the arcuate recesses 10, a
cover 12 is secured in place by appropriate means so as
to cover that portion of the surface of the lower corru-
- gating roll 2 on which no medium is carried.

In the process of manufacturing the single faced cor-
rugated paperboard, the air in the arcuate recesses 10,
the suction manifolds 8 and the annular suction grooves
7 1s evacuated to establish subatmospheric pressure in
the annular suction grooves 7. The medium 13 is passed
between the upper and lower corrugating rolls 1, 2 to
form corrugations therein and the corrugated medium
13 is attracted onto the lower roll 2 by a negative pres-
sure to the medium through the annular suction grooves
7. While the lower corrugating roll 2 carries the me-
- dium 13 attracted thereonto between the two nips, ad-
hesive is applied to the tops of corrugations formed in
the medium by the adhesive applying device 4. A facing
paper web 14 1s passed between the lower roll 2 and the
pressure roll 3 so that it is bonded to the adhesive-
applied tops of the corrugations formed in the medium
13 to form the single faced corrugated paperboard.
During rotation of the corrugating roll, the suction
manifolds 8 along that portion of the roll surface on
which the medium is carried, come into communication
with the arcuate recesses 10 formed in the stationary
sealing members 9 while the suction manifolds 8 along
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the remaining portion of the roll surface are closed off
at both ends by the sealing members 9. Thus, while the
corrugating roll is rotating, sufficient negative pressure
is continuously created in the annular suction grooves 7
to cause the corrugated medium to suck to the periph-
eral surface of the corrugating roll.

Since this invention has the construction described
above, paper dust produced when the medium is at-
tracted onto the lower corrugating roll by suction is
conveniently evacuated through the manifolds along
with the air in the grooves. Should the paper dust stick
to the suction manifolds and thereby deteriorate the
suction capacity, the suction manifolds can easily be
cleaned by removing the sealing members and inserting
appropriate cleaning elements onto the manifolds. Fur-
ther, since in this invention the suction manifolds 8 are
formed in the corrugating roll so as to intersect the
annular suction grooves 7, the drilling of the suction
manifolds is very easily accomplished and therefore
does not adversely affect the steam chamber. That is,
the hollow portion in the corrugating roll can be used as
the steam chamber in the same manner as in the conven-
tional one, so that no modification is necessary on the
device for heating the corrugating roll.

I claim:

1. A medium retaining device in single faced corru-
gated cardboard manufacturing machines comprising: a
pair of upper and lower corrugating rolls engaging with
each other between which a medium is passed to form
corrugations therein; a plurality of longitudinally
spaced annular suction grooves formed in the lower
corrugating roll along its peripheral surfaces; a plurality
of suction manifolds formed in the lower corrugating
roll extending longitudinally of the roll to intersect the
annular suction grooves; sealing members arranged at
both ends of the lower corrugating roll; a suction cham-
ber formed in each sealing member and communicating
with the suction manifolds to develop subatmospheric
pressure in the annular suction grooves, thereby suck-
ing the corrugated medium onto the roll; and a cover
which covers that portion of the peripheral surface of
the lower corrugating roll which is opposite to the
portion of the roll surface on which the medium is car-
ried.

2. A medium retaining device as set forth in claim 1,
wherein the suction chamber formed in the sealing
member comprises an arcuate recess extending from the
nip between the upper and lower corrugating rolls to
the nip between the lower corrugating roll and a pres-
sure roll along that portion of the surface of the lower

roll on which the corrugated medium is carried.
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